Study design: The study uses a cross-sectional, group comparison, questionnaire-based design. Objectives: To determine whether spinal cord injury and pain have an impact on spiritual well-being and whether there is an association between spiritual well-being and measures of pain and psychological function. Setting: University teaching hospital in Sydney, New South Wales, Australia. Methods: Questionnaires evaluating pain, psychological and spiritual well-being were administered to a group of people with a spinal cord injury (n = 53) and a group without spinal cord injury (n = 37). Spiritual well-being was assessed using the Functional Assessment of Chronic Illness and Therapy -Spirituality Extended Scale (FACIT-Sp-Ex). Pain and psychological function were also assessed using standard, validated measures of pain intensity, pain interference, mood and cognition. Results: Levels of spiritual well-being in people with a spinal cord injury were significantly lower when compared with people without a spinal cord injury. In addition, there was a moderate but significant negative correlation between spiritual well-being and pain intensity. There was also a strong and significant negative correlation between depression and spiritual well-being and a strong and significant positive correlation between spiritual well-being and both pain self-efficacy and satisfaction with life. Conclusion: Consequences of a spinal cord injury include increased levels of spiritual distress, which is associated, with higher levels of pain and depression and lower levels of pain self-efficacy and satisfaction with life. These findings indicate the importance of addressing spiritual well-being as an important component in the long-term rehabilitation of any person following spinal cord injury.
INTRODUCTION
Pain following a spinal cord injury (SCI) can have a major impact on psychological function. [1] [2] [3] [4] [5] [6] Although there is evidence to indicate that many people following a SCI adjust well over the long term, 7 a substantial proportion of people have ongoing mood dysfunction. 3, 4, 7 For those who have pain associated with their SCI, the added stress of persistent pain can place an additional burden that has a further impact on psychological function and quality of life. 8, 9 In recent years, there has been increasing interest in existential or spiritual distress as an important component of suffering in response to disease or trauma. Although these issues have been well explored by those involved in end-of-life care, [10] [11] [12] [13] [14] there is emerging evidence and support for their importance in the pain and rehabilitation settings. 15, 16 The definition of spirituality sometimes causes confusion, and it is often assumed that it refers to a religious experience. 17, 18 However, emerging consensus is that spirituality is a broader concept that for some people has no link to religion and incorporates more general issues of meaning, purpose and identity. 14, [19] [20] [21] [22] It is often assumed that spirituality is more relevant to end-of-life care and has thus received greater attention because of specific issues related to death and dying. However, one study examining spiritual well-being in people with SCI demonstrated high levels of spiritual distress that significantly exceeded groups of people with cancer. 15 Furthermore, in contrast to the people with cancer, spiritual distress was also a significant contributor to satisfaction with life in the rehabilitation group and more important than the physical disability associated with their injury. 15 Although previous research 15 has shown the importance of spiritual well-being in people with a SCI, the association with pain, a common additional cause of suffering in people with a SCI, has not been explored. 23 Preliminary evidence within the cancer context suggests that the experience of pain is linked to higher levels of existential and spiritual distress. 24 Therefore, the presence of pain in association with a SCI may place an additional burden.
Previous research in people with chronic pain indicates that higher levels of spiritual well-being are associated with an enhanced ability to cope with pain 25, 26 and improved satisfaction with life. 27 Thus, a better understanding of the impact of both SCI and pain on spiritual wellbeing and quality of life would assist in determining the importance of addressing spiritual well-being as part of a long-term rehabilitation approach.
The aims of this study, therefore, were to determine whether SCI was associated with high levels of spiritual distress and to examine the relationship between spiritual well-being and pain, as well as measures of physical and psychological function.
MATERIALS AND METHODS Participants
People with SCI were recruited from a SCI participant database. The study included both men and women at least 18 years of age with complete and incomplete spinal cord lesions including those with paraplegia and tetraplegia. 28 Participants were excluded if they had a diagnosed brain injury or were cognitively impaired. Control participants were individuals older than 18 years of age without SCI, brain injury or dementia who were able to understand and complete self-reporting psychological questionnaires. They were recruited through personal contact and unpaid advertisements in the local hospital setting. Ethics approval was obtained from the local institutional ethics committee, and all participants gave their own informed consent to participate in the study.
Outcome measures
All participants completed self-report measures relating to pain intensity, pain interference, psychological function and spiritual well-being. A pain numerical rating scale (NRS11, 0-10) was used to measure the average pain intensity over the previous week and high and low pain intensity scores. In order to assess the interference of SCI and associated pain on life, the pain interference subscale of the Brief Pain Inventory was used, a valid and widely used measure for assessing clinical pain. 29 To reduce the potential bias associated with marked differences in locomotor function between groups, we changed item 'c' of the Brief Pain Inventory from 'walking ability' to 'mobility'. This subscale scores 0 as no interference and 10 as complete interference. Participants' mood was assessed using the Depression Anxiety Stress Scale (DASS-21), which uses a 4-point Likert-type scale and is well validated and widely used. 30 Pain self-efficacy was measured using the pain self-efficacy questionnaire (PSEQ). 31 Cognitive wellbeing was measured using the Satisfaction with Life (SWL) scale. The SWL scale is a reliable and valid tool that has also been shown to correlate with other measures of mental health and be predictive of future behaviours. 32, 33 Spiritual well-being was assessed by the Functional Assessment of Chronic Illness Therapy -Spiritual Well-Being-Extended questionnaire (FACIT-Sp-Ex). This is a widely used and validated scale that measures spiritual well-being as a component of quality of life in people diagnosed and treated for serious illness including people with cancer and HIV/AIDS. 34 Responses are scored on a 5-point Likert scale (0 = not at all and 4 = very much). There are subscales within the FACIT-Sp-Ex, with part A (items 1-12) measuring both meaning, peace and purpose in life (items 1-8) and faith (comfort and strength in one's spiritual beliefs) (items 9-12), and part B (items 13-23) assessing relational aspects of spiritual well-being. 35 Finally, we used the Spiritual Index of WellBeing (SIWB), another questionnaire designed to measure spirituality as a dimension of well-being 36 in addition to the assessment of relationships between existential distress and satisfaction with life. 37 
Statistical analysis
We used descriptive statistics to characterise participants at study entry. To examine the impact of pain, group comparisons were made between those with no, minimal or mild pain (0-3 on pain intensity NRS) and those with moderate or severe pain (4-10 on pain intensity NRS). Groups (SCI with no or mild pain; SCI with moderate or severe pain; controls) were compared using the MannWhitney's U-test and Kruskal-Wallis one-way analysis of variance. Because of there being only three groups corrections to alpha levels were not considered necessary for the above post hoc tests. 38 We used Pearson's correlation coefficient to measure relationships between scores from the FACIT-Sp-Ex with other variables.
Statement of Ethics
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research.
RESULTS

Demographics
Fifty-three participants with a SCI (39 males; 74%) were included in the study (aged 55.74 ± 13.8 s.d. years; range 22-80 years). Thirty-seven control participants without SCI or pain (18 males; 49%) were also included (aged 62.81 ± 16.22 s.d.; range 26-88 years). In the SCI group, 31 patients had complete SCI and 22 had incomplete SCI, 36 were paraplegic and 12 tetraplegic, whereas data regarding the level of injury were missing for five SCI participants. As there were only 3 participants without pain, it was decided to group into no or mild pain (0-3/10 NRS) or moderate-to-severe pain (4-10/10 NRS) on average over the previous week for most group comparisons. When divided into no or mild pain and moderate-to-severe pain, 23 participants described no or mild pain, whereas 30 participants described moderate-to-severe pain (Table 1 ). There was no statistically significant difference between the groups in age or gender when Bonferroni's correction for multiple comparisons was applied.
Spiritual well-being (FACIT-Sp-Ex) Spiritual well-being (as measured by the 23-item FACIT-Sp-Ex) was significantly lower in those with a SCI when compared with control participants without a SCI (54.0 ± 19.6 s.d. versus 74.3 ± 13.9 s.d.; P = 0.00002). However, there was no significant difference in spiritual well-being between paraplegic and tetraplegic participants (56.2+19.0 versus 48.5+17.0, P = 0.21). When the group with a SCI was split into those with no or mild pain (NRS 0-3; n = 23) and those with moderate or severe pain (NRS 4-10; n = 30), there was no significant difference in spiritual well-being between the two groups (57.5 ± 20.4 s.d. versus 51.0 ± 20.4 s.d., P = 0.12; Table 2 ).
As described previously, the 23-item FACIT-Sp-Ex can be divided into subscales: meaning/peace/purpose (items 1-8); faith (items 9-12); and relational aspects of spiritual well-being (items [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . When these subscales were analysed, a similar pattern to the findings with the overall FACIT-Sp-Ex score was found. There were significant differences between those with SCI and control participants in the mean (Table 2) .
Spiritual well-being (Spiritual Index of Well-being) There were significant differences in scores using the Spiritual Index of Well-being in those with a SCI when compared with control participants without a SCI (52.3 ± 10.3 s.d. versus 45.1 ± 1.3 P = 0.0003). When the SCI group was split into those with no or mild pain (n = 20) and those with moderate or severe pain (n = 30), there was no significant difference between the two groups (47.1 ± 8.7 s.d. versus 43.6 ± 9.8 s.d., P = 0.21; Table 2 ).
Mood
There were significant differences in depression scores between participants with and without a SCI as measured using the DASS-21 (10.2 ± 9.3 s.d. versus 3.0 ± 4.1 s.d., P = 0.0003). There were no significant differences between paraplegic and tetraplegic participants in depression, anxiety or stress (Table 3) . When the SCI group was split into those with no or mild pain (n = 23) and those with moderate or severe pain (n = 30), there was no significant difference between the two groups (7.4 ± 5.8 s.d. versus 12.4 ± 10.8 s.d., P = 0.11; Table 2 ). There were no significant differences between participants with SCI and controls in anxiety as measured using the DASS-21 (5.7 ± 7.5 s.d. versus 3.4 ± 6.4 s.d., P = 0.58). When the SCI group was split into those with no or mild pain (n = 23) and those with moderate or severe pain (n = 30), there was no significant difference between the two groups (3.9 ± 4.7 s.d. versus 7.1 ± 9.0 s.d., P = 0.27; Table 2 ).
There were no significant differences between participants with SCI and controls in stress as measured using the DASS-21 (10.1 ± 9.2 s.d. versus 7.8 ± 7.4; Po0.22). When the SCI group was split into those with no or mild pain (n = 23) and those with moderate or severe pain (n = 30), there was no significant difference between the two groups (7.6 ± 7.4 s.d. versus 12.0 ± 10.2 s.d., P = 0.95; Table 2 ).
Interference with activities due to pain There were significant differences between participants with and without a SCI and controls in activity interference due to pain as measured using the BPI (23.3 ± 19.5 s.d. versus 1.9 ± 3.2 P = 0.00001). There were no significant differences between paraplegic and tetraplegic participants (24.4 ± 19.6 versus 23.6 ± 21.0, P = 0.82). Further analysis comparing those with no or mild pain (n = 23) and those with moderate or severe pain (n = 30) found a significant difference between the two groups with a significantly higher level of painrelated disability in those in the moderate-to-severe pain group (7.2 ± 7.2 s.d. versus 35.8 ± 16.6 s.d., P = 0.000001; Table 2 ).
Satisfaction with life
There were significant differences between participants with and without a SCI in satisfaction with life as measured using the SWL scale (17.11 ± 7.6 s.d. versus 28.4 ± 4.9; P = 0.000001). There were no significant differences between paraplegic and tetraplegic participants (18.2+7.6 versus 14.7+7.0, P = 0.17). When the group with a SCI was split into those with no or mild pain (n = 23) and those with moderate or severe pain (n = 30), there was a statistically significant difference between the two groups with a higher level of satisfaction with life in those with no or mild pain (19.6 ± 8.0 s.d. versus 15.2 ± 6.9 s.d., P = 0.04; Table 2 ).
Relationships between spiritual well-being and other variables
There was a strong and statistically significant positive correlation between the total score on the FACIT-Sp-Ex spiritual well-being scale and satisfaction with life (r = 0.69, Po0.000001) and pain self-efficacy (r = 0.60, Po0.000001) and a moderate but statistically significant negative correlation between the total score on the FACIT-Sp-Ex scale and depression (r = − 0.59, Po0.000001) and interference with activities (r = − 0.48, Po0.000002). There was also a moderate but statistically significant negative correlation between the FACIT-Sp-Ex total score and pain intensity as measured by the NRS (r = − 0.43, Spinal cord injury pain and spiritual well-being PJ Siddall et al Po0.00002; Table 4 ). These relationships were almost identical when the shorter 12-item FACIT-Sp was used: satisfaction with life (r = 0.68, Po0.0001), pain self-efficacy (r = 0.60, Po0.0001), depression (r = − 0.60, Po0.0001) and interference with life (r = − 0.48). When the FACIT-Sp was broken into two subscales (meaning/ purpose/peace and faith), slight differences in the correlations were found (Table 4 ). There were strong and significant correlations between scores on the meaning/purpose/peace subscale and satisfaction with life (r = 0.69, Po0.000001), pain self-efficacy (r = 0.69, Po0.000001) and depression (r = − 0.67, Po0.000001), a moderate but significant correlation with interference with life (r = − 0.48, Po0.000002) and a moderate but significant negative correlation with pain intensity (r = − 0.41, Po0.00001). On the other hand, when the faith subscale was used, there were weaker (although still statistically significant) correlations with satisfaction with life (r = − 0.51, Po0.000001), depression (r = − 0.40, P = 0.00008), interference with life (r = − 0.37, Po0.0002), pain self-efficacy (r = 0.36, Po0.002) and pain intensity (r = − 0.32, Po0.002).
DISCUSSION
The present study demonstrates that a SCI has a major negative impact on spiritual well-being or conversely is associated with high levels of spiritual distress. Our results also demonstrate that there is a significant relationship between spiritual well-being and pain in this group, with higher levels of pain associated with higher levels of spiritual distress. In addition, lower levels of spiritual well-being are associated with higher levels of depression and pain-related interference with activities and lower levels of pain self-efficacy and satisfaction with life.
High levels of spiritual distress in those with a SCI are consistent with the one previous study investigating this area, which used the same measure of spiritual well-being. 15 Of note, both studies confirm that people with SCI have lower levels of spiritual well-being when compared with scores taken from other populations including cancer (breast and prostate), amputation, poliomyelitis and HIV/AIDS. 15, 39, 40 Interestingly, the mean level of spiritual well-being in our group of people with a SCI was even lower than in the Tate and Forchheimer 15 study (27.6 versus 34.5 mean scores FACIT-Sp). Table 4 Relationships between spiritual well-being (FACIT-Sp-Ex) and other variables Although there are previous data for comparison regarding spiritual well-being in people with a SCI, 15 this is the first study investigating the impact of both SCI and pain on spiritual well-being. In line with our original hypothesis, a significant correlation was found between spiritual well-being and pain intensity. More specifically, lower levels of spiritual well-being globally and on each of the subscales of meaning, faith and relational aspects are all positively associated with higher levels of pain.
Of note, when groups with low (NRS11 0-3/10) and high levels of pain (NRS11 4-10/10) were compared, no significant difference was found. Although this does not match our correlation findings, the absence of an absolute difference between the two groups may be contributed to by a 'floor effect' due to the presence of a SCI with known high levels of spiritual distress masking any additional impact of pain. Insufficient power to detect a statistically significant difference is also likely given the high level of variability in spiritual well-being scores. A post hoc analysis revealed that more than 100 participants in each group would be necessary to detect a significant difference using these groupings.
Previous studies examining the relationship between pain intensity and spiritual well-being are mixed. Although some have shown a relationship between spirituality and pain intensity, 41 others have shown that levels of spiritual well-being are more related to mood, pain tolerance and ability to cope rather than pain intensity itself. 42 Whatever the specific link between spiritual well-being and levels of pain, there is certainly accumulating evidence showing spiritual wellbeing to be an important factor that is linked to mood, disability and satisfaction with life in people experiencing chronic pain. 26, 43 It is not possible to determine the mechanisms responsible for this relationship between pain coping and spiritual well-being. However, one of the strongest relationships in this study was the positive correlation between pain self-efficacy and spiritual well-being and in particular the meaning and purpose subscale of the FACIT-Sp. Pain self-efficacy refers to a person's confidence in engaging in activities despite the presence of pain 31 and is also linked to resilience. 44, 45 Therefore, there is a potentially interesting (although speculative) link between these different factors. The demonstrated positive association between spiritual well-being and pain self-efficacy may be due to the fact that people who have greater confidence in their ability to function at a higher level despite the presence of pain (or SCI) are able to engage in activities that give them a greater sense of meaning and purpose. In turn, this may enhance their coping and resilience.
One of the interesting and potentially very relevant findings from the study is the demonstration of a 'cut-off' or 'threshold' in the meaning component of the spiritual well-being scale, below which there is an increasing likelihood of poorer psychological status. Although it is not possible to determine direction of causality from this cross-sectional data, the findings nevertheless suggest that a score of 22 or lower on the meaning subscale of the FACIT-Sp is a strong 'predictor' of psychological dysfunction. This is particularly noticeable when examining the relationship between scores using the FACIT-Sp and the depression subscale of the DASS-21 (Figure 1 ). It can be seen that, with only two exceptions, those who scored 23 or above on the meaning subscale of the FACIT-Sp had scores on the DASS-21 depression scale that were 9 or less, which is regarded as in the normal range. 30 However, scores of 22 and below on the meaning subscale of the FACIT-Sp were associated with a rising increase in DASS-21 scores, indicating rising levels of depression. In addition, low levels of meaning appeared to compound the effect of pain such that the only groups exhibiting severe depression were those with both Figure 1 Graph showing the relationship between depression and the meaning subscale of the FACIT-Sp divided into three groups: controls without SCI or pain; those with SCI and no or mild pain; and those with SCI and moderate or severe pain. The horizontal dashed line indicates the threshold for mild depression using the DASS questionnaire. Scores above this are regarded as being in mild, moderate or severely depressed range. 30 The vertical dashed line indicates our proposed threshold for meaning using the FACIT-Sp. As can be seen, scores above this are almost all within the normal range for depression, and, scores below this are associated with increasing depression, particularly in those with severe pain.
moderate-to-severe pain and low levels of meaning (Figure 1) . Although it would need to be examined more systematically, this suggests that a score of 22 or below on the meaning subscale of the FACIT-Sp may be a clinical indicator or flag for the presence of psychological dysfunction, particularly in those who have moderate or severe pain. Conversely, it fits with the writings of Viktor Frankl and others who suggest that having a strong sense of meaning and purpose is protective in the face of pain and suffering. 46 This is line with our findings that indicate that spiritual well-being (and a strong sense of meaning and purpose in particular) enhances a person's ability to cope with pain with reduced psychological distress.
The findings of this survey have relevance for clinical management. Within the subscales of the FACIT-Sp-Ex, it emerges that the most severely affected aspect is meaning and purpose (items [1] [2] [3] [4] [5] [6] [7] [8] . It is quite understandable that, for many people, a SCI with or without the presence of pain results in a major disability that can threaten a sense of meaning and purpose because of its impact on the ability to engage in activities that previously provided these things. However, given the clear link between spiritual distress and psychological dysfunction, particularly in the presence of pain, it supports the inclusion of assessment of spiritual well-being into routine clinical assessment. It also suggests that treatments that are designed to address issues of meaning and purpose may be an important component of enabling a person to build resilience and adapt to the presence of their injury.
In summary, a SCI is commonly associated with high levels of spiritual distress even in those who have low levels of pain. However, higher levels of pain are associated with even higher levels of spiritual distress. In addition, lower levels of spiritual well-being are associated with higher levels of depression and interference with activities and lower levels of pain self-efficacy and satisfaction with life. The demonstration that higher levels of spiritual well-being, including a sense of meaning and purpose, are 'protective' against increased psychological distress in the presence of pain indicates that identifying and assessing spiritual well-being is important. Furthermore, it suggests that developing strategies that enable people to have a greater sense of meaning and purpose will enable them to adapt to the presence of SCI and pain with better psychological health.
